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ABSTRACT OF THE DISCLOSURE 



An absorbent especially for oil, petroleum 
products and similar chemicals harmful to the 
environment, characterized in that it includes as an 
essential constituent sulphite cellulose pulp fibres 
and preferably the fine fraction of reject from a 
sulphite pulping process, the moisture content of 
which has been reduced by flash drying. 
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An absorbent and a method of its manufacture 

This invention relates to an absorbent, primarily for oil and 
the like, and to a method of manufacturing and using the abs- 
orbent . 

A serious problem has been and still is the removal of oil at 
various occasions, for example at tanker accidents and unint- 
entional oil discharges, which are large, for example from oil 
wells, or small, for example when tanks are being filled or the 
like. Also oil remaining in tankers -after their unloading must 
be removed efficiently. In consideration of the serious damages 
caused by oil discharges, it is not surprising that a great 
number of different materials and methods have been invented 
for so-called oil control, which term per se illustrates the 
wide spectrum of the problems . 

For oil removal a great number of absorbents, and also bacteria 
for oil degradation, have been invented heretofore which cover 
everything from sand to cellulose products. At many occasions 
the absorbent also must permit its application in water, because 
many oil leakages occur in connection with water. Absorbents, 
therefore, preferably must be capable of floating, and they further 
must not absorb water. A necessary property of the absorbent, 
therefore, often is hydrop*iobicity. Many different methods for ach- 
ieving this are known already, and some of them have been used 
with some success for producing relatively good absorbing mat- 
erials, which do not absorb water to an appreciable degree. 
One disadvantage, however, is that these materials are relative- 
ly expensive, because the more efficient ones are based on 
relatively expensive starting materials. In many cases also the 
chemical treatment is expensive. Absorbents of the known types, 
therefore, cannot be imagined to be produced in large quantit- 
ies or be applied to oil disasters of substantial scope. This 
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the more so as the oil after absorption remains sticky and 
therefore remains as a risk factor, even when the absorb- 
ent is applied excessively. Th? known absorbents are not cap- 
able, either, of absorbing oil so efficiently that, for exanple, 
contaminated sand beaches become clean again. For this purpose 
chemical treatment or washing must be applied. Alternatively 
the effect of time and the degradation by 'bacteria are requir- 
ed. Degradation by bacteria, however, has the disadvantage 
that the bacteria do not work or survive at low temperatures . 

A further very essential disadvantage of the conventional abs- 
orbents is, that \^ile they certainly have a satisfactory effect on 
light oils, they give rise to problems as soon as th^ oils 
increasingly become heavier. This is a fact so widely adopted 
that tests with absorbents always are carried out with heating 
oil 1, i.e. a very light oil fraction, especially when ^consid- 
ering that at most of the serious oil discharges in connect- 
ion with tanker accidents and the like the oil involved is 
heavy oil- 

A further disadvantage of many oil control agents both of abs- 
orbing and other types is, that they sink to the bottom and 
gradually cause damage thereon. 

It is the object of the present invention to solve the afore- 
said problems by making available an absorbent, especially for 
oil control, which after having absorbed the oil is not sticky, 
is efficient also in the case of heavy oils, floats on water, 
is hydrophobic, is harmless to the environment per se and to- 
gether with the oil, and is very cheap, so that it can be manuf- 
actured in the quantities required for large-scale rehabilit- 
ation. 

This object is achieved according to the present invention by 
an absorbent, which includes to a large extent the fine fract- 
ion or null fibres in the reject especially from sulphite paper 
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mills where the moisture content in the reject is 
reduced by rapid forced heating (flash drying) , The 
temperature during this flash drying is preferably 
maintained between 300°C and lOOO^^C. The drying may 
be effected by means of an oil burner. 

Due to the heating, the agent beaxnes hydrophobic. 
After sane longer time, of course, say about two, three days, also this 
absorbent will be moistened when lying in water. For marine 
use, therefore, the different particles of the absorbent pref- 
erably are to be coated with a thin wax coat, which must be 
insoluble in water but easily soluble for the oil or chemicals, 
against which the absorbent is to be applied. 

Referring to the rapid heating ff^^^ reducing the moisture cont- 
ent and for effecting hydrophobicity and oleophilicity, it can be 
mentioned that it was found by tests, that rapid heating res- 
ults in much better properties of the absorbent than slow heat- 
ing. 

The advantages of the present invention and its properties bec- 
ome apparent from the following description of experiments carr- 
ied out with material according to the invention. 

Experiments regarding the absorption capacity do not show sur- 
prising results with respect to the amounts absorbed. Although 
the material according to the invention, hereinafter called 
Bregoil, has a very low density, one litre Bregoil, of course, 
cannot absorb more than one litre oil minus its own volume, as 
is the case with all other absorbents. The great difference, 
however, is found in the speed at which Bregoil carries out 
the absorption. For conventional absorbents it takes several 
hours to become saturated with heating oil 1, but for Bregoil 
is takes only a few minutes. This rapid absorption obviously 
is an essential advantage, because then the oil cannot cause 
as much damage and especially the risk of its spreading is 
much smaller. 

At a further comparative experiment the aforesaid known mater- 
ials first were saturated with heating oil f or some hours. 



In practice this implies, that about one gram absorbent absorb- 
ed about 8,5 grams oil. The saturated known absorbent then was 
placed upon Bregoil, but not mixed therewith. After some time 
the known absorbent and Bregoil Were separated. It was found 
that Bregoil had absorbed over 1,5 grams oil from the known 
absorbent. Bregoil, thus, is more oleophilic, or can be said 
to have a higher oil-absorbing capacity than the known mater- 
ial. It possibly can be imagined that it is this property, 
which renders saturated Bregoil non-sticky, because the 

Bregoil itself has a firmer grip on oil than any other mater- 
ial. 

At experiments saturated Bregoil was placed for several months 
on sand and concrete and also on grass. No oil damages at all 
could be observed, nor were they even visible on the support. 
With Bregoil, thus, it is not necessary to remove rehabilitated 
oil immediately, nor does it matter if small amounts of Bregoil 
with absorbed oil enclosed remain in the environment. It can possibly 
also be imagined to add oil degrading bacteria to Bregoil for 
effecting final rehabilitation in one operation. 

As regards the rapidity of absorption, it can also be mentioned 
that in experiments with heating oil 4, i.e. a relatively heavy 
oil, it took 10-12 hours with Bregoil to absorb 85%, which can 
be compared with the aforesaid absorption time for the other 
agent in the case of heating oil 1. 

After Bregoil has absorbed oil and is saturated, it is possible, 
of course, after its collection to press out a certain 
aitDunt of oil by corpressing Bregoil. Ihe oil. pressed out can be re- 
-used, and Bregoil together with the remaining oil can be com- 
busted without harmful side products resulting from Bregoil. 

As sulphite reject is a waste product from sulphite paper mills 
and heretofore has not been put to practical use, Bregoil can 
be manufactured cheaply and in very large quantities. The sul- 



1164434 



s 



phite reject, of course, can be mixed with other suitable mat- 
erials prior or subsequent to the drying, for example with 
sulphate reject. It is, of course, not necessary, either, to 
exclusively use the fine fraction in the sulphite reject, but 
also the coarse fraction can be imagined to be used, although 
the favourable properties of Bregoil seem to originate from 
the fine fraction of the sulphite reject. 

The purely physical reason why Bregoil is so superior to other 
materials in its capacity of absorbing oil is not clear, but 
it can be imagined that the f ibres , in the fine fraction of sul- 
phite reject are fringy or are burst open with the rapid heat- 
ing, so that oil can be sucked into the fibres in a way diff- 
erent from that with other materials. 

As a result of this superior sucking capacity as demonstrated 
at the aforesaid experiments, the agent can also remove oil 
from sand, concrete, stone etc. Consequently, the agent cannot 
be used only for the removal of oil from a water surface, but 
also for removing oil from beaches, to which it adheres. Labor- 
atory tests have shown that, when oil at the ebbing tide of 
water precipitates on a sand beach, and Bregoil is sprayed 
over the oil during ebb tide, Bregoil sucks up the oil. At 
returning tide water Bregoil is lifted up together with the 
oil as a more or less coherent cake. The beach is clean, and 
Bregoil simply can be collected by pumps. 

Due to the fact that Bregoil better than other materials abs- 
orbs oil and after having absorbed oil is not sticky (most of 
the known oil absorbents practically are sticky although they 
do not absorb oil to 100%), it is possible to treat oil, and 
possibly more liquids detrimental to the environment than the 
aforementioned ones, in ways which heretofore Wgre almost 
inconceivable. It can be imagined, for example, to clean 

oil tanks in tankers by spraying or applying Bregoil on the 
oil-contaminated surfaces and let it act thereon for some 
time, whereafter Bregoil can be flushed off together with the 



absorbed oil. Bregoil can then be filtered from the water. 
The problems caused by waste oil in the flushing water are 
hereby reduced and, besides, the oil tanks are cleaner, where- 
by the explosion risks are reduced substantially. 

It is, of .course, also imaginable to manufacture filters for 
water mixed with oil which permit the water to pass there- 
through, but absorb the oil. A further possible idea is to 
sinter together Bregoil or by means of nets or the like to 
collect Bregoil to booms for restricting the spread of oil. 

A further possibility of applying Bregoil is. in connection with 
oil discharge on water to discharge or spray Bregoil beneath 
the oil in the water, so that Bregoil rises to the oil and 
absorbs it from below. Hereby not only the risk of stickiness 
on the upper surface is reduced, but also on the lower surface, 
and at tbe same time the oil spots are better held together. 
This is essential especially in the case of heavy oil, because 
the heavy oil hereby can be collected much more simply than 
if it were sticky /.Bregoil, namely, has the property of ad- 
hering even to heavy oil immediately. It may certainly take 
several hours for Bregoil to absorb the heavy oil. but it elim- 
inates the stickiness on the surface immediately. Heavy oil 
thus treated, i.e. sprayed on the lower and upper surface with 
Bregoil,. can be collected immediately or whenever its collect- 
ing is deemed most suitable. 

The total absorption capacity for Bregoil is about seven litres 
oil per kilogram Bregoil. 

The Bregoil can be manufactured in a plant of the 

kind shown in the accompanying drawing. Said plant comprises 
a furnace 2 with a burner 1 , which heats the inlet air to a 
rotary drying chamber U. Said chamber comprises several con- 
centric inner cylinders, which are flown through by air, -which 
thereafter flows out at an outlet 5. The starting material for 
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Bregoil, i.e. primarily sulphite reject, is supplied in a suit- 
able manner at 3. The sulphite reject here has a very high 
degree of moisture, but is dried in the chamber 4 to a moisture 
content of only a few per cent. At the outlet 5 from the drying 
chamber 4 a suction fan 6 is located, which ejects the air 
and the dried sulphite reject via a pipe to one or more 
cyclones 8 for separating air from Bregoil. The Bregoil then 
precipitates on the lower side of the cyclones 8 and is trans- 
ported away to be packed in a way not shown in detail. In the 
pipe from the fan 5 and, respectively, in the cyclones 8 nozzl- 
es can be arranged in a way not shown in detail for spraying 
a mist of chemically pure wax with a fusing point of proposedly 
53*>C dissolved In petroleum ether, vhen Bregoil is desired to have 
long-time hydrophobic properties. No wax, however, must be 
added when this property is unessential. The hot air emitted 
from the plant can be utilized for heating or \ia heat exchang- 
ers be re-used in the plant for improving its economy. 

It is to be observed that Bregoil, though intended to be used 
primarily for oil, also can be used \ery well when other subst- 
ances detrimental to the environment are to be rehabilitated, for 
example petroleum products and substances from the chemical ind- 
ustry. In addition to not being sticky, Bregoil also reduces 
the skidding risk. 

It further is to be pointed out that Bregoil does in no way 
chemically affect the oil or contaminates it in some other 
way, but the oil, to the extent it can be pressed out of the 
Bregoil, can be used for the purpose it originally was intend- 
ed for. 



CLAIMS: 

1. A particulate absorbent for oil, 
petroleum products and chemicals harmful to the 
environment, characterized in that said absorbent 
includes as an essential constituent the fine 
fraction or null fibres of the reject from a 
sulphite pulping process, the moisture content 
thereof having been reduced by flash drying. 

2. An absorbent as defined in claim 1, 
characterized in that separate particles of the 
absorbent are coated with wax. 

3. An absorbent as defined in claim 2, 
characterized in that the wax has a fusion point of 

about 53**C. 

4. A method of manufacturing a 
particulate absorbent, intended for oil, petroleum 
products and substances and chemicals harmful to 
the environment, characterized in that the fine 
fraction or null fibres of the reject from a 
sulphite pulping process as essential constituent 
is flash dried. 

5. A method as defined in claim 4, 
characterized in that the temperature during the 
drying is maintained between 300*»C and lOOO^C. 

6. A method as defined in claim 4 
characterized in that the drying takes place with 
the raw material atomized suspended in air at a 
high temperature. 

7. A method as defined in any one of 
claims 4-6, characterized in that the drying is 
effected by means of an oil burner. 

8. A method as defined in claim 4 
characterized in that the absorbent is coated with 
wax after the drying. 
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9. A method as defined in claim 8, 
characterized in that the wax is applied dissolved 
in a volatile solvent, which thereafter is allowed 
to evaporate. 

10. A method as defined in any one of 
claims 8 or 9, characterized in that the wax 
solution is applied to the particles of the 
absorbent, in that the particles are passed through 
a spray mist of dissolved wax. 

11. A method of recovering or collecting 
oil or other chemicals floating on water and 
harmful to the environment, characterized in that 
the absorbent of claim 1 is sprayed on the lower 
surface of the oil or chemicals to be recovered, 
the absorbent is allowed to absorb said oil or 
chemicals, and said absorbent together with the 
oil or chemicals is subsequently removed from the 
water. 

12. A method of recovering oil or 
chemicals on beaches, characterized in that the 
absorbent of claim 1 is distributed on the upper 
surface of the oil or chemicals, and the absorbent 
together with the absorbed oil or chemicals is 
flushed off with water and collected. 

13. A method of recovering oil or 
chemicals on beaches, characterized in that the 
absorbent of claim 1 is distributed on the upper 
surface of the oil or chemicals, and tide water 
is allowed to lift up the absorbent together 
with the oil or chemicals absorbed thereby, and 
said absorbent together with the absorbed oil or 
chemicals are thereafter collected on the water 
surface . 



14. A method of cleaning oil tanks, 
characterized in that the absorbent of claim 1 

is applied to the inner surfaces of the oil tanks 
and said absorbent is allowed to absorb oil 
adhering to said surfaces, and after having 
absorbed or having encased said oil, said 
absorbent is flushed off with water; and said 
absorbent together with the recovered oil is 
recovered from the water by filtration. 

15. A method of minimizing oil damage 
to a beach, wherein an absorbent as defined in 
claim 1 is spread out on the beach edge when oil 
is on its way to the beach in such a way that 
the absorbent is positioned between the beach 
and the oil arriving at said beach, so that 

the oil is absorbed by said absorbent, whereby 
contamination of the beach by said oil is 
minimized. 
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